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ON THE LOWER JAW OF BRACH YSUCHUS 
MEGALODON 


By E. C. CASE 


N MAY of 1929 the author published the description of a very 
perfect skull (number 10336 of the Museum of. Paleontology 
of the University of Michigan) of a large phytosaur under the name 
Brachysuchus megalodon.! In the summer of 1929 a collecting 
party from the Museum revisited the site of the discovery. and 
Mr. Wm. H. Buettner, preparator in the Museum, recovered the 
- nearly perfect lower jaws of a phytosaur within a hundred feet of 
the spot where the skull had been found two years before. The 
jaws accord so perfectly with the skull in characters and pro- 
portions that it may be safely assigned to the same genus and 
species, and with considerable confidence to the same individual; 
it earries the number 10336 A in the Museum (Plates I-II). 

The jaw was found resting on the lower surface and is re- 
markable in the fact that nearly all the teeth are preserved entire 
and in position. This, so far as the author knows, is unique among . 
the collected specimens of phytosaurs and permits a very satis- 
factory study of the dentition of the lower jaws. 

The left ramus is perfect and the teeth also are perfect, with 
the exception of the tips of a few. The posterior part of the right 
ramus has suffered somewhat from decay and a few of the posterior 
teeth are incomplete, but are represented by their shattered bases. 
The anterior tusks, as described below, are in a somewhat anoma- 
lous condition. ña 

As the individual was mature at the time of death, some of 

1E. C. Case, Description of the Skull of a New Form Phytosaur, with notes 
on the Characters of Described North America Phytosaurs, Memoirs of the Uni- 
eg of Michigan Museums (University of Michigan, Ann Arbor, 1929), 
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Fia. 1. Inner surface of the poste- Fia. 2. Outer surface of the right 
rior portion of the right ramus ramus of B. megalodon : : 
of Brachysuchus megalodon - : 


ANG, angular; ART, articular; DENT, dentary; Pann, prearticular; SANG, 
surangular; sp, splenial fus 
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the sutures in the posterior portion of the jaws have closed in 
part, and it is not possible to make out the complete conforma- 
tion of all the bones, but enough of each suture ean be traced 
to show the general form and relationships of all the elements 
(Figs. 1-2). 

Dentaries. — These form the major portion of the jaws and 
carry the teeth. The two, with the splenials, form a broad, 
heavy, relatively short symphasial region corresponding in size 
and proportions with the rostrum of the skull The anterior 
ends of the two bones are expanded, forming together a large 
hemispherical prominence, rugose externally, which holds the 
large anterior tusks. This portion was somewhat shattered be- 
eause of the thin walls, but all parts were held in position by the 
matrix and have been carefully replaced in their proper positions. 
The great anterior tusks are apparently not in a normal position, 
In the anterior swelling of the upper jaw there are two large sockets 
followed by two smaller ones on each side. In the lower jaw 
there are three large sockets on either side. The median socket 
of the left side is empty, but indicates the presence of a large up- 
right tusk. The second socket is very irregular in form and 
holds two large tusks in the same stage of development; they 
are closely crowded together, with the apices just projecting from 
the opening; on the lower surface of the bone at this place, near 
the median line, there is the apex of a third tooth pointing obliquely 
outward and forward toward the opening. The third socket also 
earries two large teeth with their apices just below the edge of the 
opening; one of these teeth points backward and outward. 

On the right side the median socket indicates an upright 
tusk;.it is empty, but there is a replacing tusk just appearing at 
the bottom. The second socket carries two large teeth in the 
same stage of development, both pointing almost directly forward. 
One of these is projecting from the socket and the tip of the other 
is just below the edge of the opening. The opening of this socket 
is very irregular; it appears to have been occluded by a thin 
plate of bone and the two teeth are breaking through by a process 
of resorption. The third socket is nearly completely occluded; 
the covering plate of bone is perforated by one or two small holes. 
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This socket is oceupied by the bases of the roots of the teeth 
appearing in the second socket and the wall between the two 
sockets has disappeared. 

Besides the teeth described, the upper halves of four others 
and the tips of four more were found in the matrix filling the 
cavity of the anterior expansion, a total of sixteen for the six 
Sockets. In all probability the tips and the incomplete teeth are 
parts of replacing teeth not yet fully formed. The displaced teeth 
and fragments of others and the disturbed position of the large 
tusks suggest two possibilities. Either the large tusks, normal 
in position in life, were forced back into the sockets in the process 
of maceration and fossilization, a suggestion supported by a slight 
transverse wrinkling of the roots of some, or the pulp of the living 
teeth was distorted by some injury to the jaw during life and 
the position of the teeth is pathological. This suggestion is 
supported by the partly occluded sockets of the right side and 
by the fact that the whole anterior end is slightly distorted, the 
right side being.a little lower than the left. It is very easy to 
see how such an injury could result from a vigorous snap at some 
heavily armored prey (Plate III, Fig. 1). 

Assuming that there were normally three functional tusks in 
the anterior end of the jaw, there are forty-nine teeth and sockets 
in each ramus; there are forty-six on each side in the upper jaws. 
The arrangement and stage of development of the teeth are very 
irregular, showing that the replaeement was without order and 
that the teeth were very loosely fixed in the jaw (Plate I, Fig. 2). 
As this is the first specimen which shows a complete dentition, 
it permits observations which clear up many hitherto uncertain 
points. The anterior tusks have the same form as the teeth of 
the median part of the whole series. They are convex on both the 
inner and outer faces, but the outer face is much more convex than 
the inner; the edge formed by the meeting of the two surfaces is 
erenulate; there is no fluting of the sides. The first teeth posterior 
to.the anterior swelling are small and nearly or quite circular in 
section, with distinet flutings on the sides. This type of tooth 
when found isolated has been referred to the Stegocephalia. 
From the ninth tooth, backward, the section of the teeth becomes 
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progressively more unsymmetrical until they begin to broaden 
into the characteristic leaf-shaped teeth of the posterior part of 
the series. The outer side of the tooth is much more convex than 
the inner and the two sides meet in distinct ridges without crenula- 
tions; the sides of the teeth are fluted (Plate IV, Fig. 1). This 
eondition continues to the twenty-ninth tooth. The thirtieth 
tooth is still high and sharp, but the edges show the first trace of 
crenulation and the sides are not fluted. With the thirty-second 
tooth the shape begins to change, the teeth are thinner and begin 
to broaden antero-posteriorly, a character which reaches its maxi- 
mum in the posterior teeth. The crenulation upon the edges 
and the lack of fluting upon the sides continue to the posterior 
end of the whole series (Plate IV, Fig. 2). It is evident that types 
of teeth previously assigned to several different forms of phytosaurs 
and even to stegocephalians occur in this one jaw. The lower edge 
.of the jaw is slightly curved downward, antero-posteriorly, but the 
median elevation between the teeth is nearly horizontal. In the 
anterior portion of the jaws the median elevation rises so high 
that the smaller teeth could have had but little function other 
than to help hold the captured prey and work it back toward the 
powerful cutting teeth behind. That this median elevation was 
functional in capturing prey is evidenced by two areas of injured 
bone, one in the space opposite the thirteenth-fifteenth teeth and 
one a little farther back (Plate III, Fig. 2). 

The dentary is divided at the posterior end of the dental 
series and clasps the anterior end of the surangular. Below, the 
dentary extends on the outer surface as far back as the anterior 
third of the external opening; a tongue extends some distance 
back of this point on the floor of the Meckelian cavity. 

Angular. — This reaches from the posterior end of the jaw 
as far forward as the anterior end of the external opening, joining 
the dentary and the splenial (Fig. 2). It forms the lower border of 
the posterior portion of the ramus and in both rami is bent inward 
at the lower edge; this is somewhat emphasized by the accidents 
of fossilization. The separation from the articular is not distinct 
in all places, but a suture on the posterior face of the jaw shows 
that the postangular process is formed by the angular alone. 
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Surangular. — The surangular is marked on its outer face by a 
. strong rugose ridge, broadening posteriorly. Above and below the 
ridge are rugosities arranged somewhat radially. A vertical 
extension of the rugose ridge rises opposite the anterior edge of the 
articular face for the quadrate; it is marked -on either side by 
foramina. These foramina open info canals which unite within 
the bone and end in a common foramen on the inner side. The 
surangular forms the whole of the outer side of the jaw above 
the external opening and ends in a slightly thickened process 
between the two projections formed by the bifurcation of the 
posterior end of the dentary. The sutures between the surangular 
and the articular are mostly obliterated, but one can be followed 
for a short distance on the posterior side of the jaw. 

Coronoid. — 'This is not developed in the jaw. 

` Prearticular. — This is fused with the articular. The suture 
between it and the angular is clearly seen on the inner side of the. 
jaw, but becomes obseure at the anterior end. "The bone ends at 
the posterior end of the noteh in the middle of the edge of the inner 
Meckelian opening. The posterior portion of the edge of the inner 
opening is formed by the thin edge of the prearticular, and the 
anterior portion is formed by the thin edges of the dentary and, 
possibly, the splenial (Fig. 1). 

Articular. — This has a strong concave face for the quadrate. 
The posterior face is triangular and concave.. The inner edge is 
extended into a pronounced vertical process. before joining the 
prearticular. 

Splenial. — This is visible for a short distance only on the outer 
surface of the jaw. The bones of the two sides form the inner por- 
tion of the broad, heavy posterior portion of the symphasis, but 
narrow. anteriorly, ending in a point opposite the fourteenth tooth, 
leaving the portion of the jaws anterior to this to be formed by the 
dentaries alone (Plate V, Figs. 1-2). On the inner surface the 
splenial forms the lower portion of each ramus, but the course of 
the posterior portion of the suture between it and the dentary 
is not clear. In a fracture on the left ramus the suture can be seen 
extending back to the anterior edge of the notch in the lower 
border of the inner opening and continuing around the upper 
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PLATE II 





Lower jaw of B. megalodon, 
upper surface. X $ 





PLATE III 





Fic. 1. Anterior view of the jaw, showing the 
distorted tusks. X4 





Fic. 2. Upper surface of the median elevation between the 
thirteenth and twenty-sixth teeth, showing injuries. Visible 
also in Plate IV, Figure 1. x } 


PLATE IV 





Fie. 1. Lateral surface of the right ramus of the jaw between the thirteenth 
and twenty-sixth teeth, showing the conical form, the lack of erenulations 
and the fluted sides. X 4 





Fie. 2. Lateral surface of the right ramus of the jaw between the twenty- 
seventh and thirty-ninth teeth, showing the lack of flutings and the 
beginning of the broader form of tooth. The erenulations do not show in 
the photograph. X } 





Fic. 1. Section of right ramus of 
the jaw opposite the thirteenth 
tooth; anterior face of section 
shown in Plate IV, Figure 1. 
The symphasial region is 
formed by the dentaries only. 
x3 





Fic. 2. Section of the right ramus of the 
jaw; posterior face of the section 
shown in Plate IV, Figure !. The 
splenial takes part in the symphasis. 
xi 
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edge of the angular. The splenial apparently ends at this point 
by overlap on the inner (within the Meckelian cavity) side of the 
angular. Certainly the splenial does not, in this specimen, expand 
posteriorly and form the inner wall of the alveolar edge, as it is 
shown to do by Huene in his figures of the jaw of Mystriosuchus 
pleiningeri. 

- The inner Meckelian opening is largely formed by a lack of the 
inner wall of the jaw due to the wastage of the edges of the dentary 
and prearticular, but at the bottom there is a distinct notch with 
thick, rounded edges almost entirely within the angular. It ap- 
pears probable that there was originally a small but complete 
fenestra, but that the upper edges have disappeared through the 
wastage of the bones as described above. The wastage was prob- 
ably caused by the pressure of strongly developed biting muscles. 
In the much more slender jaw of Leptosuchus crosbyensis the inner 
fenestra is completed by a thin upper border formed from the den- 
tary and prearticular bones. 

. It is apparent that the form described as Brachysuchus megalo- 
don was of notably different feeding habits from such forms as 
Leptosuchus and Mystriosuchus carolinensis. The extremely heavy 
bones and the relatively short symphasial region in Brachysuchus, 
with the powerful anterior tusks and the large posterior cutting 
teeth and with the evidence of greatly developed jaw muscles, 
are in strong contrast to the longer, lighter jaws, the weaker 
teeth and the less well developed jaw muscles of the other forms. 
The light phytosaurs with elongate jaws which permitted a very 
quiek snap probably fed upon fish and the more softly bodied 
forms, while the phytosaurs of the Brachysuchus type were well 
equipped to capture and devour the heavily armored forms, such 
as other phytosaurs and the giant stegocephalians. That even 
such powerful jaws and strong teeth as were possessed by Brachy- 
suchus suffered from the force necessary to crush the defensive 
armor of the prey, is amply attested by the deformed anterior 
end of the specimen described and by the injuries to the median 
elevation between the teeth. l 
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